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This review evaluates and summarizes the results of he studies of pesticide contaminated fish tissue, 
muscles and liver in Pakistan and especially in Karachi city. A three studies conducted in the pesticide 
in and around Karachi coast.some of these studies focus on organochlorines (Aldrin, Dieldrin, Endrin, 
Endosulfan, HCB, HCH, Heptachlor, Methoxychlor, P, P’-DDT and Transchlordane (2018). HCH, 
HCB, Trichlorobipheyl, Aldrin, Isodri, Transchlorodane, Oxychlordane, DDE, Diedrin, 2,4 DDD, 
Endrin, Endosulfan and Methoxychlor (2013). Heptachlor, DDE, Dieldrin, BHC, DDT, Heptachlor, 
DDE, Dieldrin, α-BHC and DDT (2005). HCH (total), DDE, Dieldin, DDD, DT, Hexachlorobenzene 
and PCBs (2004). According to Eqani et al., (2013) few studies were reported on organochlorine 
contaminated fish from different water bodies of Pakist n. 
 
1. Introduction  
 
At present, more than 108 types of insecticides, 30 types of fungicides, 39 types of weedicides, 5 types of 
acaricides, and 6 different types of rodenticides ar  being used in Pakistan (PPSGDP, 2002). 
The data indicate that about 80% of total pesticides ar  now being used on cotton plants; the remainder s applied 
to others; such as paddy, sugarcane, maize, fruits, vegetable, tobacco etc. (Economic Survey of Pakistn, 2005–
2006). According to the Technical Bulletin (2000), the use of pesticide in Pakistan has increased by 1169% in 
the last 20 years and the number of sprays per crop has reached more than 10, which is an alarming situation as 
far as human health is concerned. Surface run-off, dumping of waste from industries and contamination fr m 
obsolete pesticides and demolished OCPs manufacturing nits as the major sources of pesticide in Pakistan  
Eqani et al. (2012). 
         The pesticides are the chemical compounds i tensively used in agriculture for the benefits in minimizing 
the harms of pests. Pesticides can be classified in several ways, the most commonly and widely used 
classification is based on the practical purpose or application, for eg., pesticides used against microbial pests are 
classified as microbicides, zoocides if used against a imal pests and herbicides for weeds. In microbes, fungi 
cause the heaviest agricultural losses and consequently, fungicides form the most important group of 
microbicides (Sindah, 2012; Matolcsy et al., 1998). 
      The pesticide contamination remains within the maximum residues level (MRLs) with few exceptions. The 
fruit samples from cities like Karachi, Hydrabad and Nawabshah shows 36%, 12.5% & 8% of samples were 
contaminated with one or more pesticide with concentrations higher than MRLs. The data on pesticides residues 
in cattle meat/fish/poultry is very scarce; few studies report the presence of one or more pesticides from cities 
like Karachi and Faisalabad with 100% contamination of samples (Nusrat Faheem et al., 2015).  
      Pakistan has fertile soil that suits a variety of food crops and allows extensive use of agricultura  land to feed 
its fast growing human population. Human cannot afford to feed insects nor do they permit unwanted plants to 
compete with essential crops. To feed such a large population, enormous production of food is required which 
depends on using crop safety procedures both at pre-harvest and postharvest stages (Matolcsy et al., 1998). 
Currently over 100 different types of pesticides (insecticide, fungicide, herbicide, acaricide, rodenticide) are in 
use in Pakistan. Most of the pesticides used are ins cticides (74%) followed by herbicides (14%), fungicides 
(9%) acaricides (2%) and fumigants (1%) (Khooharo et al., 2008). About 145 pesticides registered, with 
pyrethroids having the greatest share (45%), followed by organophosphates (39%), chlorinated hydrocarbns 
(9%) and carbamates (4%), out of total consumption (95%) are liquid pesticides, 5% are powder used for total 
plant protection (Khooharo et al., 2008). 
Persistent Organic Pollutants (POPs) including Organochlorine pesticides (OCPs) and Polychlorinated 
Biphenyls (PCBs) are of international concern owing to their negative impact to both wildlife and human being 
due to lipophilic properties (Sanpera et al., 2002; Burger et al., 2007; Eqani et al., 2011). Although the use of 
OCs compounds has significantly declined in past two decades but some of OCPs and PCBs are still in use in 
developing countries because of their low cost and versatility in industry (Syed and Malik 2011; Eqani et al., 
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2011; Tariq et al., 2007). These chemicals are not included in the NEQS (Nation l Environmental Quality 
Standard) list on priority chemicals of concerns. According to Khawaja (2003), Polychlorinated biphenyls are 
mainly used in industrial activities and in particular as coolant and insulator in transformer oil with a 4,000 
MT/annum demand and the quantity of used transformer oil is <1,500MT/annum. On the other hand, Pakistan 
also holds one of the largest stockpiles of outdated p sticides in the world, and few studies also documented the 
severe pollution in the vicinity of these chemical w rehouses in different parts of the country (Ahad et al., 2010; 
Syed and Malik, 2011). According to Ahad et al. (2010), the quantity of outdated pesticides in different 
provinces of Pakistan have been estimated to be 3,805 tonnes in Punjab, 2,016 tonnes in Sindh, 179 tonnes in 
KPK (Khyer Paktoon Khaw), and 128 tonnes in Balochistan while stock of 178 tonnes lies with the Federal 
Department of Plant Protection, out of which 2.54 tonnes are OCPs. Industrial based chemicals including PCBs, 
PBDEs, and PAHs may contaminate the freshwater ecosystem by surface run-off from contaminated land, 
atmospheric deposition, and open dumping of municipal waste (Farooq et al., 2011). 
 
2. OCPs in Pakistan 
 
In Pakistan, only one study is reported on the OCPs contamination in the freshwater ecosystem of Pakist n. 
In this study Iram et al. (2009) recorded the huge concentrations of p, p’-DDT (0.96–2.87 µg/L) and DDD (0–2.5 
µg/L) from the Rawal and Simbly lakes located in Islamabad. Such high concentration reflected recent as well as 
historical use of DDTs in the vicinity. Iram et al. (2009) recorded the huge concentrations of p, p0-DDT (0.96–
2.87 µg/L) and DDD (0–2.5 µg/L) from the Rawal and Simbly lakes located in Islamabad. Such high 
concentration reflected recent as well as historical use of DDTs in the vicinity. However, to our knowledge, only 
few studies were reported on organochlorine contamin ted fish from different water bodies of Pakistan Eqani et 
al. (2011). Munshi et al. (2004) reported the Organochlorine accumulation in marine water of Pakistan. This 
study was carried out at Karachi coastal area including Korangi creek, Bulleji, Manora channel, Keamari and 
Ghas bunder harbor and two edible fish species (Mugil and Mushka) were analyzed. Generally, the trends of 
organochlorine chemicals in this study were followed as: DDT (100 µg/g lipid wt.)[PCBs (80 µg/g lipid 
wt.)[Cyclodiens (30 µg/g lipid wt.) [HCHs (5 µg/g lipid wt.). DDTs concentration (up to 309 µg/g lipid wt.) in 
fish samples (n=155) were relatively high but these concentration are still lower than highly contaminated 
coastal areas of the world. The authors suggested that both urban and industrial activities in vicinity of Karachi 
harbor are the major sources of pollution. Another study by Saqib et al. (2005), also reported the contamination 
of organochlorines in the muscle, liver, and gills of the fish (three Labeo species) collected from Kalri and Haleji 
lakes, Pakistan. These results are consistence with other studies conducted in the region (Sanpera et al., 2002), 
showed the dominance of DDTs in all the samples. Some ther OCPs including dieldrin and aldrin were also 
detected in some of samples, and authors described that agricultural runoff from surrounding cropland is the 
main source of pollution in this area.    
In view of current survey, we must accept the fact that small quantities of pesticide residues present in our 
food supply become a serious problem for man to face in controlling it. Pesticide residues in fish are potential 
hazard, which has received much attention during the past 20 years. In many developing countries acceptable 
quantities of pesticide residues in fish and food (t lerances) have not been established, however, the guid lines 
developed by Food and Agriculture Organization and the World Health Organization (FAO/ WHO) are generally 
followed. The developing countries like Pakistan must establish and maintain research and regulatory 
organizations to ensure acceptable pesticide residu in fish & food commodities. The lack of data on pesticide 
residues in fish has been observed. No regular monitoring program is running for the evaluation/ analysis of the 
pesticide residues in fish and food commodities. Most of the studies reports data haphazardly without showing 
human health risk assessments such as hazard risk index or estimated average intakes. The presence of banned 
pesticides in fish meat and live shows the lack of nowledge towards the use of pesticides among farmers and 
gap between legislation and implementation by the government (Table.1). 
 
Table 1. List of banned pesticide in Pakistan 
No Active ingredients No Active ingredients No Active ingredients No Active ingredients 
 
1 BHC 8 Endrin 15 Mercury compound 22 Cyhexatin 
2 Bromophos Ethyl 9 Leptophos 16 Toxaphene 23 DDT 
3 Chlordimeform 10 Mevinphos 17 Heptachlor 24 Dicrotophos 
4 Chlorthiophos 11 Zineb 18 Monocrotophos 25 Disulfoton 
5 Dalapon 12 Methyl Parathion 19 Endosulfan 26 Captafol 
6 Dibromochloropropane 
+Dibromochloropropene 
13 Methamidophos 20 Binapacryl   
7 Dieldrin 14 Ethylenedichloride + 
Carbontetrachloride 
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HCH: hexachlorocyclohexane, BHC: benzene hexachloride, DDE: dichlorodiphenyldichloroethylene, DDT; dichlorodiphenyltrichloroethane, DDD, 
pp'dichlorodiphenyldichloroethane, HCB: hexachlorobenzene, GC: Gas chromatography, MS: mass spectrometry, HCHs: chlorinated hydrocarbon, HPTLC: 
High Performance Thin Layer Chromatography, OCPs: organo chlorine pesticides, OPPs: organo phosphorous pe ticides, BHC: benzenehexachloride, PCB: 
polychlorinated biphenyls. 
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3. Conclusions and Recommendations 
     This review documented the studies conducted in Karachi, Pakistan on pesticide in fish, which accounted 
DDTs as dominant and primary contaminant and minor contribution of HCHs and other. In Pakistan, little 
documented information is available on PCBs contamin tion in different environmental matrices. The results 
drew attention that POPs contamination must be considered as an important environmental issue due to their
excessive use in agricultural and industrial sector. The lack of data on pesticide residues in fish has been 
observed. No regular monitoring program is running for the evaluation/ analysis of the pesticide residues in fish 
and food commodities. Most of the studies reports data haphazardly without showing human health risk 
assessments such as hazard risk index or estimated average intakes. Detailed studies related to monitori g, 
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